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Abstract 
 
The paper summarizes the main aspects of the Eyjafjallajökull volcano eruption in Iceland. The process is 
presented in the context of Iceland location on tectonic plates’ distribution. Aspects concerning Eyjafjallajökull position 
on volcanic landscape of Iceland, both eruption phases and ash composition are briefly described. There are also 
emphasized the effects of the event on main common life aspects it affected (aircraft in Europe and farming in Iceland). 
The influence of the volcano eruption on the climate change is also discussed. 
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1. Background 
 
On Earth, most of volcanoes are located on 
the edges of continents, along island chains, or close 
to the sea forming long mountain ranges. More than 
half of them are located near Pacific Ocean and 
form the so called ”Ring of Fire”. The theory of 
plate tectonics developed within last decades seems 
to elucidate this location of volcanoes [8].  
Besides this location there are several others 
that include Iceland, which is part of the plate 
boundary between the American and Eurasian 
tectonic plates [9].  
Iceland has about 130 volcanic mountains, 
and lots of them are active (more than 18) due to the 
combination of the geographical position of the 
country (the boundary between the Eurasian and 
North American Plates), located from the south-
west to the north-east of the island (fig. 1). 
Eyjafjallajökull is a small volcano is located 
in the Southern part of Iceland (fig. 2). 
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Figure 1. Location of Iceland on tectonic plates  
(Source: http://www.uwsp.edu/geo/faculty/lemke/geog10 
1/images/18m_iceland_usgs.gif [10]) 
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                                          Figure 2. Eyjafjallajökull – general issues 
 
 
2. The Eruption 
 
The Eyjafjallajökull eruption started on April 
14, 2010. It is divided into different phases. The first 
phase (20 March - 12 April 2010) is the effusive 
eruption (figs. 3 and 4). The alkali-olivine basalt lava 
had different content in SiO2,  P2O5, SiO2, Rb,  Sr, Ba, 
and K. It flowed from various eruptive sites of the 
volcano. The basaltic rocks probably originated by 
partial melting in the mantle, and their diversity is 
thought to reflect events which took place in the 
mantle rather than near the Earth's surface.  The ash 
ejection was up to 4 km into the atmosphere [1, 4].  
 
 
In this case, before the eruption intense 
seismicity was reported. In the beginning of the 
eruption a 150 m length fissure opened, with 10 to 
12 erupting lava craters ejecting lava at a 
temperature of about 1,000 °C up to 150 m into the 
air. The lava was relatively viscous and for this 
reason the lava stream had slow motion. On 
25 March 2010, the formation of a pseudo-
crater during a steam explosion was reported. A new 
fissure opened on 31 March, around 200 m north-
west of the original fissure [14]. 
Small ice cap 
                                     North of Skógarand 
  
  South of the island  
 
                                    West of Mýrdalsjökull 
 
 
 
 
 
 
Description 
Location 
Caldera                                                                         1,666 m in height 
                                                         
                                                                                       920 
Years of major eruption                                             1612  
                                                                                                           1821  
                                                                                                           1823 
EYJAFJALLAJÖKULL  
 
(Source: http://feww.files.wordpress.com/2010  
  /03/eyjafjallajokull-on-iceland-map.jpg [11]) 
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Figure 3. The satellite image of the volcano eruption - 
March 26, 2010. (Source: http://earthobservatory.nasa. 
gov/NaturalHazards/view.php?id [12]) 
 
 
 
Figure 4. The satellite image - lava fountains, lava flows, 
a volcanic plume, and steam from vaporized snow. 
(Source: http://earthobservatory.nasa.gov/NaturalHazards 
/view.php?id [12]) 
 
On 14 April 2010, the second phase of the 
eruption began (figs 5, 6 and 7). This second phase 
created an ash cloud that led to the closure of most 
of Europe's air space from 15 until 20 April 2010. 
Unlike the earlier eruption phase, the second phase 
occurred beneath glacial ice.  
 
 
 
Figure 5. The satellite image of the Eyjafjallajökull 
Volcano sending a plume of ash and steam across the 
North Atlantic in mid - April 2010 (Source: 
http://earthobservatory.nasa.gov/NaturalHazards/view.ph
p?id [12]) 
Cold water from melted ice quickly chilled 
the lava causing it to fragment into highly abrasive 
glass particles that were then carried into the 
eruption plume.  
The ash plume rose to a height of 
approximately 9 km. By 21 May 2010, the second 
eruption phase had subsided to the point that no 
further lava or ash was being produced [14, 15]. 
 
 
 
Figure 6. The satellite image - April 15, 2010 (Source: 
http://earthobservatory.nasa.gov/NaturalHazards/view.ph
p?id [12]) 
 
 
 
 
Figure 7. The plume emanating from the ice-covered 
volcano in the left of the image, heading south to 
southeast satellite image April 15, 2010 (Source: 
http://images.huffingtonpost.com/2010-05-03-
Icelandvolcano.jpg [13]) 
 
3. Ash analysis 
 
Samples of volcanic ash collected near the 
eruption showed a silica concentration of 58% -
much higher than in the lava flows. 
The concentration of water-soluble fluoride is with 
a mean value of 104 milligrams of fluoride per 
kilogram of ash [14]. The presence of plagioclase 
feldspar, olivine and pyroxene was also reported 
together with magnetite [17].  
Lots of scientist worldwide prelevated ash and 
plum samples in order to identify the composition 
and also radioactivity [2, 3, 5]. 
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4. Impact of eruption 
 
4.1. Farming 
The most important impact of the volcano 
eruption on farming was on livestock, meaning 
grazing and watering. Farmers have been warned 
not to let their livestock drink from contaminated 
streams and water sources, as high concentrations of 
fluoride can have deadly renal and hepatic effects, 
particularly in sheep [18].  
 
4.2. Aircraft 
Due to the volcano eruption, high 
proportion of flights was cancelled, creating the 
highest level of air travel disruption since the 
Second World War. Unlike the soft, fluffy 
material that results from burned 
vegetation, volcanic ash consists of tiny jagged 
particles of rock. Once sucked into an airplane’s 
turbines, the abrasive material can easily cause 
engine failure, but an aircraft’s weather radar 
can’t spot the ash (Adam K., 2010 cited by 
[12]). Before the volcano eruptions the closure of 
airspace were based on the “zero ash tolerance” 
criterion. According to the documents of the 
volcanologists meeting, held in Tenerife (Canary 
Islands, Spain) during 31 May - 4 June 2010 
”this criterion was successively relaxed during 
the crisis following several <monitoring flights> 
and because of the pressure of the airlines. From 
17 May 2010 the limits used by the UK Civil 
Aviation Authority (CAA) are 4 mg/m3 for the 
no fly zone, 2 mg/m3 for the time-limited zone, 
and 0.2 mg/m3 for the enhanced procedures 
zone” [7]. 
 
4.3. Climatic change 
The most common gases produced by the 
volcanic eruptions are SO2 and CO2. They have both 
potential effects upon climatic change due to their 
influence on ozone depletion (SO2) and increase of 
the global temperature (CO2). The scientist 
concluded that the Eyjafjallajökull eruption did not 
produced such amounts of these gases (Carboni 
Elisa et al. 2001 cited in [6]) that can determine 
significant global climate change [16].  
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